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An imbalance between work-related stressors and resources, which we refer to as stress exposure, is
often found to impair teachers' occupational well-being. However, the psychological mechanisms that
explain this relationship are mostly unknown. We assumed that satisfaction of the basic psychological
needs for competence, relatedness with students, and relatedness with colleagues acts as a mediator. To
test this assumption, we conducted a two-week diary study with 152 beginning teachers. A multilevel
within-subject mediation analysis showed that teachers felt less work enthusiasm and more emotional
exhaustion on days when stress exposure was high. Whereas the needs for competence and relatedness
with students explained the association with work enthusiasm, the need for competence mediated the
relationship with emotional exhaustion. Additionally, the least experienced teachers felt more emotional
exhaustion when the need for relatedness with students was not satisﬁed. These ﬁndings add to our
understanding of the daily intra-individual processes affecting beginning teachers' occupational well-
being.
© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).1. Introduction
Beginning teachers' occupational well-being is a major concern.
The transition from university to practice is often described as
particularly stressful and is associated with high attrition rates
(Dicke et al., 2015; Smith & Ingersoll, 2004). Moreover, teachers'
occupational well-being affects the quality of teaching, student
motivation, and student achievement (Arens & Morin, 2016;
Klusmann, Kunter, Trautwein, Lüdtke, & Baumert, 2008b;
Klusmann, Richter, & Lüdtke, 2016; Shen et al., 2015).
Theoretical models (e.g., job demands-resources model;
Demerouti, Bakker, Nachreiner, & Schaufeli, 2001) suggest that an
imbalance between work-related resources and stressors, which
we refer to as stress exposure, strongly affects occupational well-
being. A vast body of research supports this assumption. Howev-
er, little is known about the psychological mechanisms underlying
these relationships. Furthermore, the daily processes that explain
intra-individual variations inwell-being have not been investigated
up until now. We suggest that daily stress exposure, e.g., a lack ofand Mathematics Education,
any.
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2008; Hakanen, Bakker, & Schaufeli, 2006), accounts for daily
changes in beginning teachers' occupational well-being because it
inhibits fulﬁllment of the basic psychological needs for compe-
tence, relatedness with students, and relatedness with colleagues.
Additionally, we explored whether there are inter-individual dif-
ferences regarding these processes.
To test these assumptions, we conducted a two-week diary
study with 152 teachers, in which they reported on daily stress
exposure, basic need satisfaction, and well-being, as indicated by
work enthusiasm and emotional exhaustion. Using a within-
subject mediation analysis, we modeled the daily intra-individual
processes affecting well-being. We also examined the extent to
which each of the basic needs contributes to teachers' occupational
well-being. Finally, we explored whether teachers differ in these
relations and whether these variations can be explained by years of
job experience.1.1. Teachers' occupational well-being
Teachers' occupational well-being can be described as their
optimal psychological functioning and experience regarding theirunder the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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that they are engaged and enthusiastic about teaching, which is
accompanied by feelings of enjoyment, excitement, and pleasure
(Kunter et al., 2008). These positive emotions are reﬂected in the
quality of teachers' instruction and affect students' motivation and
learning outcomes (Keller, Goetz, Becker, Morger, & Hensley, 2014;
Kunter et al., 2013). On the other hand, well-being requires teachers
to experience low levels of stress and burnout. In the present study,
we focus on the central quality of burnout: emotional exhaustion,
which refers to the stress dimension of burnout and includes
feelings of strain and the depletion of one's emotional resources
(Maslach, Schaufeli, & Leiter, 2001). This lack of resources impedes
teachers in creating a stimulating learning environment and,
consequently, students' school satisfaction, engagement, and
achievement diminish (Arens & Morin, 2016; Klusmann et al.,
2008b; Klusmann et al., 2016; Shen et al., 2015). Hence, identi-
fying the sources of teachers' work enthusiasm and emotional
exhaustion is an important task.1.2. Stress exposure as a predictor of occupational well-being
The job demands-resources model (Demerouti et al., 2001)
proposes that a variety of job resources and stressors interact to
explain the positive as well as the negative dimension of occupa-
tional well-being. According to Demerouti et al. (2001), stressors
are aspects of one's job that are associated with physiological and/
or psychological costs because they require prolonged effort or
skill; job resources, among other things, reduce stressors and the
associated costs. The job demands-resources model differs from
previous models (e.g., demand-control model, Karasek, 1979;
transactional model of stress and coping, Lazarus & Folkman, 1984;
effort-reward imbalance model, Siegrist, 1996) because it is not
limited to the negative dimension of well-being or to speciﬁc
stressors and resources. Similar to those previous models, stress is
seen as a consequence of work-related stressors outweighing the
employee's resources. In line with this, prior studies indicated that
an imbalance of stressors and resources is central in predicting
well-being, which suggests that it is reasonable to investigate them
in combination (Siegrist et al., 2004; de Jonge, Bosma, Peter, &
Siegrist, 2000). Drawing on this, we see stress exposure as an
imbalance between work-related resources and stressors that, as
depicted in our heuristic working model (see Fig. 1, Hypothesis 1),
affects occupational well-being.
For teachers, these stressors and resources may be located in
class or outside class. The most prominent stressors in class are
related to teacher-student interactions (Pyh€alt€o, Pietarinen, &
Salmela-Aro, 2011); primarily to student misbehavior and disci-
pline problems (Fernet, Guay, Senecal, & Austin, 2012; Klusmann,
Kunter, Trautwein, Lüdtke, & Baumert, 2008a; Skaalvik &
Skaalvik, 2010). A lack of student motivation or conﬂicting
teacher-student relationships have also been found to negatively
affect teachers' well-being (Gastaldi, Pasta, Longobardi, Prino, &
Quaglia, 2014; Kyriacou, 2001). Outside class, interactions with
colleagues are often perceived as stressful (Kyriacou, 2001; Pyh€alt€o
et al., 2011). However, social support from colleagues and a positive
social climate are also considered to be key resources (van
Droogenbroeck, Spruyt, & Vanroelen, 2014; Hakanen et al., 2006;
Pomaki, DeLongis, Frey, Short, & Woehrle, 2010; Skaalvik &
Skaalvik, 2011), as are positive teacher-student relationships and
student motivation (Jo, 2014; Kunter, Frenzel, Nagy, Baumert, &
Pekrun, 2011; Veldman, van Tartwijk, Brekelmans, & Wubbels,
2013; van Droogenbroeck et al., 2014). One important short-
coming of these studies is the rather static perspective that in-
terprets work-related stressors and resources as relatively stablePlease cite this article in press as: Aldrup, K., et al., Does basic need satis
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studies tell us whether people who experience more stressors and
have fewer resources also have lower levels of well-being, but we
cannot infer how intra-individual variations in teachers' work-
related experience are reﬂected in their daily well-being (Bolger
& Laurenceau, 2013).1.3. A daily perspective on teachers' occupational well-being
A growing number of researchers emphasizes that stressors and
resources are prone to substantial variation and takes minor daily
events into consideration (e.g., Bakker & Bal, 2010; Kitching,
Morgan, & O'Leary, 2009; Simbula, 2010). Positive daily experi-
ences that promote well-being are termed uplifts; negative daily
experiences that threaten well-being are termed hassles (Lazarus,
1984). Consequently, uplifts and hassles correspond to work-
related resources and stressors, respectively; the only difference
is that they are ﬂuctuating entities. In his stress model, Almeida
(2005) picks up on these ideas. Moreover, he proposes that socio-
demographic and psychosocial resilience and vulnerability factors
moderate the strength of the relationship between daily experience
and daily well-being. Drawing on Huberman's model of teacher
development (Huberman, 1989), more job experience may be one
moderator that reduces the impact of daily hassles (see Fig. 1, Hy-
pothesis 3).
To capture the daily variations in uplifts and hassles, diary
studies are frequently applied (for more information on their
beneﬁts and guidelines for their application see, e.g., Bolger &
Laurenceau, 2013; Gunthert & Wenze, 2012; Zirkel, Garcia, &
Murphy, 2015). They should include at least ﬁve measurement
time points and usually last twoweeks (Bolger& Laurenceau, 2013;
Gunthert & Wenze, 2012). Daily diaries allow researchers to cap-
ture psychological processes as they unfold in everyday life, which
also reduces retrospective bias (Zirkel et al., 2015). This is of
particular interest as studies asking people about their current
experience can yield largely different ﬁndings to studies asking
about more general characteristics (Goetz, Bieg, Lüdtke, Pekrun, &
Hall, 2013; Robinson & Clore, 2002).
The few existing diary studies show that the typical stressors
and resources, such as colleague support, student motivation, and
student behavior, also function as uplifts and hassles on the day-to-
day level (Bakker & Bal, 2010; Kitching et al., 2009; Simbula, 2010;
Tadic, Bakker, & Oerlemans, 2013). Additionally, they indicate that
there is a lot of variance in the daily uplifts and hassles experienced
by one teacher. Nonetheless, the question of which psychological
mechanisms lie behind the effects caused by hassles and uplifts
remains open. Recently, the concept of basic psychological needs
from self-determination theory (SDT; Ryan & Deci, 2000) was
proposed as an answer to this question (e.g., Bartholomew,
Ntoumanis, Cuevas, & Lonsdale, 2014).1.4. Basic need satisfaction as a mediator: theoretical foundations
The concept of basic psychological needsdthe needs for au-
tonomy, competence, and relatednessdis central to SDT, an
organismic metatheory on human motivation and personality
(Ryan& Deci, 2000). The theory implies that basic need satisfaction
has amediating role (see Fig.1, Hypothesis 2). On the one hand, SDT
proposes that basic need satisfaction not only fosters human
motivation and personality development, but is also vital for well-
being. A vast body of research underpins this assumption
(Milyavskaya & Koestner, 2011; Van den Broeck, Vansteenkiste, De
Witte, & Lens, 2008; for an overview, see also Ryan & Deci, 2000).
On the other hand, SDT states that basic need satisfaction largelyfaction mediate the link between stress exposure and well-being? A
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Fig. 1. Heuristic working model to illustrate our hypotheses (H1-H3) regarding the daily within-subject processes that affect teachers' daily well-being (Day-Level) and the inter-
individual differences that moderate these associations (Person-Level). H1: Association between stress exposure and well-being, H2: Mediation via basic psychological needs, H3:
Moderation by job experience.
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for autonomy is satisﬁed when one is able to determine one's ac-
tions, whereas the need for competence is fulﬁlled when one feels
able to apply or develop one's abilities and to achieve desired goals.
Finally, the need for relatedness is satisﬁed when one can establish
close relationships with others and feels mutual respect.
In the following, we examine the mediating role of the needs for
competence and relatedness. We did not further consider the need
for autonomy as the main conditions affecting teachers' autonomy
(e.g., the freedom to determine teachingmethods or goals) could be
assumed to be rather stable across single days (De Neve, Devos, &
Tuytens, 2015). In contrast, common daily hassles and uplifts
most likely account for daily changes in feelings of competence and
relatedness. For instance, disrespectful student behavior could be
interpreted as a lack of classroommanagement skills or as personal
disliking, and a chat with colleagues could increase feelings of
relatedness with them. This indicates that distinguishing between
two sources of relatedness might be beneﬁcial when investigating
teachers: relatedness with students and relatedness with col-
leagues (Klassen, Perry, & Frenzel, 2012). Teachers' need for relat-
edness with students has mostly been neglected in research so far,
but may be of great importance for their well-being (Spilt, Koomen,
& Thijs, 2011). After all, wanting to work with young people is one
of the main reasons for choosing teaching as a career (Watt &
Richardson, 2007), and building good interpersonal relationships
with students is a central goal of teachers (Butler, 2012).
1.5. Basic need satisfaction as a mediator: empirical ﬁndings
Few studies have investigated basic need satisfaction as a
mediator between teachers' stress exposure and well-being.
Boudrias et al. (2014) found overall basic need satisfaction to
mediate the relationship between job demands and social-
organizational resources on the one hand and psychological well-
being at work on the other hand. However, the unique contribu-
tions of each psychological need were not investigated. Fernet,
Austin, Trepanier, and Dussault (2013) demonstrated that such an
investigation yields interesting information. In their study, feelings
of relatednessmediated the association between social support and
burnout symptoms. In contrast, the need for competence explained
the link between role ambiguity and job control with burnout
symptoms. Similarly, Bartholomew et al. (2014) showed that the
needs for competence and relatedness partially mediated thePlease cite this article in press as: Aldrup, K., et al., Does basic need satis
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Expanding on these studies, Klassen et al. (2012) demonstrated the
advantage of investigating the need for relatedness in a more
differentiated manner, and of separating the need for relatedness
with students from the need for relatedness with colleagues. They
found the needs for relatedness with students and for competence
to predict teachers' work engagement, anger, and enjoyment,
whereas the need for relatedness with colleagues was not or was
only slightly associated with these variables. However, these
studies only investigated a limited set of stressors and resources,
they were cross-sectional in nature, and intra-individual dynamics
were not examined. In order to understand intra-individual
changes and processes, a daily perspective is necessary (Bolger &
Laurenceau, 2013; Zirkel et al., 2015).1.6. Present study
The present study aimed to examine whether basic need satis-
faction explains the link betweenwork-related stress exposure and
teachers' occupational well-being. More precisely, we investigated
stress exposure in class and outside class as predictors; the basic
needs for relatedness with students, relatedness with colleagues,
and competence as mediators; and work enthusiasm and
emotional exhaustion as outcomes (see Fig.1). We focused on intra-
individual processes only instead of investigating inter-individual
differences in change over time. Our study adds to the research
ﬁeld in two ways: First, the use of diary methodology facilitates
conclusions about the daily processes that contribute to changes in
teachers' occupational well-being, is close to teachers' everyday
experience, and reduces retrospective bias. Second, our ﬁndings
provide an understanding of the psychological mechanisms that
link stress exposure and well-being. In particular, separating the
need for relatedness into two componentsdrelatedness with stu-
dents and relatedness with colleaguesdclariﬁes our understanding
of teachers' basic needs and how they relate to teachers' well-being.
Our ﬁrst research question addressed the association between
stress exposure and occupational well-being on the day-to-day
level. Based on theoretical models (Almeida, 2005; Demerouti
et al., 2001), we expected to ﬁnd a positive relationship between
daily stress exposure in class and outside class and emotional
exhaustion on the one hand, and a negative relationship with daily
work enthusiasm on the other hand (Hypothesis 1). As teaching is
at the core of this profession, we hypothesized to ﬁnd particularlyfaction mediate the link between stress exposure and well-being? A
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enthusiasm and emotional exhaustion. Our second research ques-
tion asked whether the basic psychological needs for relatedness
with students, relatedness with colleagues, and competence
mediated this association. While the need for competence is
generally seen as vital (Ryan & Deci, 2000), feeling related with
students may be more important for teachers' well-being than
feeling related with colleagues (Klassen et al., 2012; Spilt et al.,
2011). After all, teachers spend far more working hours with stu-
dents than with colleagues and building good teacher-student re-
lationships is one of their main goals (Butler, 2012). Thus, we
expected the needs for competence and for relatedness with stu-
dents to mediate the relationship between daily stress exposure
and well-being (Hypothesis 2). Finally, our third research question
investigated possible inter-individual differences in the daily stress
process. Based on Almeida's stress model (Almeida, 2005), we ex-
pected to ﬁnd substantial inter-individual variations (Hypothesis
3). Drawing on Huberman (1989), we exploredwhether years of job
experience could explain these variations in such a way that the
associations between stress exposure, basic need satisfaction, and
well-being would be exacerbated for the least experienced
teachers.
2. Method
2.1. Procedure
In our diary study, teachers reported on daily stress exposure at
work, basic need satisfaction, and occupational well-being at the
end of each workday (between 6 p.m. and 12 a.m.) on 14 consec-
utive days. The teachers received a reminder via e-mail each day
and the items were presented in the same order to all teachers on
all days. We only analyzed the 10 workdays because the weekends
were considered extraneous to our research questions. A two-week
period was chosen in order to gain relatively broad insights into
teachers' regular everyday lives while minimizing the burden for
the participants. In addition, the teachers provided information on
their demographic background in a pre-questionnaire. They were
invited to participate via e-mail and received an individual code to
access their personal online diary. The questionnaires were pro-
grammed and presented with the online platform Unipark by the
software provider Globalpark and participants received a remu-
neration of up to V50 depending on the number of times they
participated.
2.2. Sample
As our target population was beginning teachers, we contacted
all teachers in one German federal state who had received their
degree within the last four years (N ¼ 900). 184 teachers partici-
pated. 32 teachers ﬁlled in the diary only once and were therefore
excluded from the data analysis. This left 152 teachers for the ﬁnal
analysis. These teachers completed the diary on 7.4 days on average
(SD ¼ 2.35), providing a total of 1125 measurement points. 15%
participated on two to four days, 24% on ﬁve to seven days, and 61%
on eight to ten days.
As t-tests and Fisher's exact tests indicated, those excluded from
the analysis did not differ from those included regarding years of
job experience (t (174) ¼ 0.17, p ¼ .86), school form (p ¼ .63), and
trait-like emotional exhaustion1 (t (170) ¼ 1.45, p ¼ .15), but male
participants had a higher probability of being excluded (p ¼ .04). In1 The items are described in the instruments section and were slightly modiﬁed
to assess trait-like emotional exhaustion in the pre-questionnaire.
Please cite this article in press as: Aldrup, K., et al., Does basic need satis
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slightly correlated to overall stress exposure, basic need satisfac-
tion, occupational well-being, and job experience (.01  jrj  .20).
The teachers in our study were 32.0 years old on average
(SD ¼ 4.85) and 80.3% of them were female. They had 2.3 years of
job experience (SD¼ 1.27), 19.7% of them taught at primary schools,
and 80.3% at secondary schools.2.3. Instruments
2.3.1. Daily stress exposure
In an open format, teachers were asked to enter up to ten events
that they had experienced at work each day (“Please write down
the positive and negative events you experienced at work today!”).
Based on a coding scheme, two independent raters coded the
events into eight categories (k ¼ .86). The categories described
teachers' major ﬁelds of activities and were derived from the
standards for teacher education as deﬁned by the Standing Con-
ference of the Ministers of Education and Cultural Affairs of the
States in the Federal Republic of Germany (KMK, 2004). The ﬁrst
category referred to events regarding instruction in class (e.g.,
classroom management, student motivation; 40.3% of all events).
The remaining categories were combined to reduce the complexity
of our model. They all described events outside class (59.7% of all
events): preparation (15.9% of events outside class), interacting
with students outside class (5.2%), counseling (6.6%), interacting
with colleagues (38.5%), professional development (1.0%), organi-
zation (22.7%), and other (10.1%). After the categorization, several
steps were taken to assess teachers' daily stress exposure. We drew
on teachers' valence ratings of each event (“To what extent did you
perceive the events as positive or negative?”), using a 5-point scale
ranging from 1 ¼ very negative to 5 ¼ very positive. Subsequently,
we summed up the number of uplifts (rating ¼ 4 or 5, N ¼ 2495)
and hassles (rating ¼ 1 or 2, N ¼ 1457) that each teacher had
experienced in class and outside class on a given day. Neutral ex-
periences (rating ¼ 3, N ¼ 470, 10% of all events) were excluded.
Finally, as we regard stress exposure as an imbalance between daily
hassles and uplifts, we subtracted the amount of uplifts from the
amount of hassles experienced in the respective category. Thus,
positive values indicate that a teacher was exposed to more hassles
than uplifts. A value of zero implies a balance between hassles and
uplifts. This procedure explicitly considers the imbalance between
hassles and uplifts while controlling for general inter-individual
differences regarding the total amount of experiences reported. A
similar approach was applied by Siegrist et al. (2004) and is also
common in other related ﬁelds (e.g., Diener et al., 2010).2.3.2. Daily work enthusiasm
We used two items (“I taught with great enthusiasm today.”, “I
really enjoyed my job today.”) developed by Kunter et al. (2008) to
measure work enthusiasm on a 4-point scale ranging from
1 ¼ strongly disagree to 4 ¼ strongly agree. As for all daily measures
in this study, Cronbach's a was assessed separately for each day
(a ¼ 0.70 - 0.85).2.3.3. Daily emotional exhaustion
We assessed daily emotional exhaustion with a German version
of the Maslach Burnout Inventory (MBI; Enzmann & Kleiber, 1989)
on a 4-point scale (4 items, “I felt exhausted at work today.”, “I felt
like I am at the end of my rope today.”, “I noticed how listless I was
at work today.”, “Today, I felt really exhausted at the end of my
workday.”, a ¼ 0.73 - 0.85) ranging from 1 ¼ strongly disagree to
4 ¼ strongly agree.faction mediate the link between stress exposure and well-being? A
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On the basis of the Basic Need Satisfaction atWork Scale (Ryan&
Deci, 2015), we constructed a German short scale to assess the daily
fulﬁllment of teachers' needs for relatedness with students (2 items,
“I got along well with my students today.”, “My students and I
understood each other well today.”, a ¼ 0.78 - 0.94), for relatedness
with colleagues (2 items, “I got along well with my colleagues
today.”, “My colleagues and I understood each other well today.”,
a ¼ 0.86 - 0.97), and for competence (2 items, “I really felt compe-
tent at work today.”, “Altogether, I felt a sense of accomplishment
fromwork today.”, a ¼ 0.65 - 0.84) on a 4-point scale ranging from
1 ¼ strongly disagree to 4 ¼ strongly agree.2.3.5. Demographic background
In a pre-questionnaire, participants provided information on
their gender, the school form at which they were teaching, and
their years of job experience. To facilitate interpretation, job
experience was grand-mean centered (M ¼ 0).Table 1
Descriptive results for stress exposure, the basic psychological needs, and occupa-
tional well-being.
M SDw SDb ICC RC
Stress exposure in class ¡0.49 1.36 0.43 .09
Uplifts in class 1.19 0.90 0.38 .15
Hassles in class 0.70 0.76 0.28 .12
Stress exposure outside class 0.59 1.47 0.52 .11
Uplifts outside class 1.41 1.01 0.52 .21
Hassles outside class 0.82 0.88 0.38 .16
Relatedness with students 3.42 0.59 0.25 .16 .87
Relatedness with colleagues 3.59 0.49 0.35 .35 .90
Competence 3.19 0.50 0.32 .28 .71
Work enthusiasm 3.09 0.61 0.34 .24 .78
Emotional exhaustion 1.61 0.51 0.34 .31 .75
Note. Stress exposure is the difference between hassles and uplifts; SDw and SDb
refer to the standard deviations within and between subjects, respectively; the
variances within and between subjects were used for the calculation of the intra-
class correlation (ICC). Rc is a reliability coefﬁcient for diary studies (Cranford et al.,
2006) and assesses the scale's sensitivity to within-subject changes from day to day.2.4. Data analysis
In our study, each participant ﬁlled in the diary on several days.
Therefore, days (Level 1, N ¼ 1125) were clustered within subjects
(Level 2, N ¼ 152) and the observations were not independent. If
the hierarchical structure of the data is not taken into account,
standard errors might be underestimated, increasing type I errors,
and conclusions about the different levels and their interactions
cannot be drawn (Snijders & Bosker, 2012). Thus, we used multi-
level modeling.
To test our ﬁrst and second research questions, we used within-
subject mediation models with daily stress exposure as the pre-
dictor, daily basic need satisfaction as the mediator, and daily well-
being as the outcome (see Fig. 1). We followed a procedure sug-
gested by Bolger and Laurenceau (2013) to set up the models, using
the software Mplus 7 (Muthen & Muthen, 1998e2012). First, we
group-mean centered all variables. This removed between-subject
differences, allowing us to draw conclusions about mere within-
subject processes. Second, we started with a mediation model on
Level 1, in which the slopes were random and could thus vary be-
tween individuals. As suggested by Kenny, Korchmaros, and Bolger
(2003), we included the covariation of paths when calculating the
indirect effects, in order to take into account possible effects of co-
moderation (i.e., the extent to which the path between X and M
covaried with the path between M and Y). Third, we estimated the
size of the mediation effects. In accordance with Wen and Fan
(2015), we calculated the ratio of the indirect effect to the total
effect (PM).
To investigate our third research question, we ﬁrst tested for
signiﬁcant slope variances. Following the recommendations in the
methodological literature, we used likelihood ratio tests (Aguinis,
Gottfredson, & Culpepper, 2013; Snijders & Bosker, 2012). We
ﬁxed one path after another and compared the ﬁt of these models
with the fully random model (i.e., variances and covariances of the
slopes were freely estimated). To explain statistically signiﬁcant
slope variances, we tested for cross-level interactions by including
the Level 2 variable years of job experience as a predictor of the Level
1 slopes (Aguinis et al., 2013). All analyses were performed using
maximum likelihood estimation with robust standard errors.
Before testing our research questions, several steps were taken
to establish the reliability and validity of our instruments in the
context of multilevel modeling. We assessed the reliability of the
daily measures in detecting within-subject changes (reliability of
change, RC; for a detailed description, see Cranford et al., 2006) with
SPSS MIXED (Bolger & Laurenceau, 2013; Shrout & Lane, 2012). ThePlease cite this article in press as: Aldrup, K., et al., Does basic need satis
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efﬁcients (Cranford et al., 2006). RC was satisfactory for all scales,
ranging from RC ¼ .71 for the need for competence to RC ¼ .90 for
the need for relatedness with colleagues (Table 1).
Additionally, we used a conﬁrmatory multilevel factor analysis
(Muthen, 1994) to conﬁrm that the constructs of interestdthe
needs for competence, relatedness with students, relatedness with
colleagues, work enthusiasm, and emotional exhaustiondwere
empirically distinguishable. On the within-subject level, we
compared the ﬁt of a one-factor model with amodel with ﬁve inter-
correlated factors (.05  jrj  .81), where each item only loaded on
the factor expected and the residuals were uncorrelated. In accor-
dance with Hu and Bentler (1999), the one-factor model did not ﬁt
the data well (c2 ¼ 1675.03, df ¼ 66, CFI ¼ .52, RMSEA ¼ .15),
whereas the ﬁve-factor model showed an adequate ﬁt (c2¼ 166.63,
df¼ 57, CFI¼ .97, RMSEA¼ .04). Furthermore, the ﬁve-factor model
had a statistically signiﬁcant better ﬁt than the one-factor model
(c2diff¼ 850.04, Ddf ¼ 9, p < .001).3. Results
3.1. Preliminary analysis
Table 1 shows the means for our predictor, mediator, and
outcome variables before centering and Table 2 shows the corre-
lations. On average, teachers experienced more uplifts than hassles
each day, and this is reﬂected in negative values for stress exposure
in class (M¼0.49) and outside class (M¼0.59). They reported a
relatively high satisfaction of the basic psychological needs and
relatively high work enthusiasm (M ¼ 3.09), whereas emotional
exhaustion was quite low (M ¼ 1.61). Additionally, Table 1 shows
the standard deviation on the within-subject level (SDw) and the
between-subject level (SDb), as well as the intraclass correlation
(ICC), which reﬂects the amount of variance in observations that is
due to persons. This offers insights into the degree of intra-
individual variation. For example, stress exposure in class (9%)
and outside class (11%), and relatedness with students (16%) had
the smallest amount of variance on the person level and the largest
amount of variance on the day level. In contrast, the intraclass
correlations for emotional exhaustion (31%) and relatedness with
colleagues (35%) were nearly twice the size but still had the largest
amount of variance on the day level.faction mediate the link between stress exposure and well-being? A
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well-being
Our ﬁrst research question was whether daily stress exposure is
related to occupational well-being. To answer this question, we set
up our within-subject mediation model with stress exposure as the
predictor and well-being as the outcome (see Fig. 2). The total ef-
fects attained from this model (Table 3) show that stress exposure
in class was negatively and statistically signiﬁcantly associatedwith
work enthusiasm (B ¼ 0.21, p < .001) and positively with
emotional exhaustion (B ¼ 0.12, p < .001). The same applies to
stress exposure outside class and work enthusiasm (B ¼ 0.12,
p < .001) and emotional exhaustion (B ¼ 0.12, p < .001). This means
that teachers felt less work enthusiasm and more emotional
exhaustion on days on which they experienced more stress in class
and outside class than on their average day. The negative rela-
tionship between stress exposure in class and work enthusiasm
was especially pronounced.
3.3. The basic psychological needs as a mediator
Our second research question was whether the basic needs for
relatedness with students, relatedness with colleagues, and
competence aremediators for the link between stress exposure and
well-being. First, we investigated whether stress exposure was
associated with basic need satisfaction. As Fig. 2 illustrates, daily
stress exposure in class was linked to the needs for relatedness with
students (B¼0.18, p< .001) and competence (B¼0.14, p< .001),
whereas the link to relatedness with colleagues was rather small
(B ¼ 0.04, p ¼ .03). Daily stress exposure outside class was
negatively related to the needs for relatedness with students
(B ¼ 0.06, p < .001), relatedness with colleagues (B ¼ 0.08,
p < .001), and competence (B ¼ 0.09, p < .001). This means that
teachers felt more competent, more related with their students,
and more related with their colleagues on days when they were
exposed to less stress than on their average day.
Next, we examined basic need satisfaction as a mediator for the
relation between stress exposure and work enthusiasm (Table 3).
We found statistically signiﬁcant speciﬁc indirect effects of the
needs for relatedness with students (in class: B ¼ 0.06, p < .001,
outside class: B ¼ 0.02, p ¼ .003) and competence (in class:
B ¼ 0.06, p < .001, outside class: B ¼ 0.04, p < .001). The needs
for relatedness with students (B ¼ 0.30, p < .001) and for compe-
tence (B ¼ 0.38, p < .001) were also statistically signiﬁcant pre-
dictors of work enthusiasm. As the direct effects show, the
relationship of stress exposure in class (B ¼ 0.11, p < .001) and
outside class (B ¼ 0.08, p < .001) with work enthusiasm was
statistically signiﬁcant, which indicates a partial mediation. Hence,
our ﬁnding that teachers showed less work enthusiasm on daysTable 2
Within-subject intercorrelations between stress exposure, the basic psychological needs
1 2 3 4
1 Stress exposure in class ¡.85 .78 ¡.08
2 Uplifts in class ¡.35 .14
3 Hassles in class .00
4 Stress exposure outside class
5 Uplifts outside class
6 Hassles outside class
7 Relatedness with students
8 Relatedness with colleagues
9 Competence
10 Work enthusiasm
11 Emotional exhaustion
Note. Stress exposure is the difference between hassles and uplifts; coefﬁcients in bold a
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diary study among beginning teachers, Learning and Instruction (2016), hwhen they were exposed to more stress, can partly be explained by
the fact that stress exposure is linked to feeling less related with
students and less competent. Estimating the size of these effects,
for stress exposure in class, we found PM ¼ .29 for both relatedness
with students and competence, indicating that 29% of the total
effect is explained by the indirect effect. For stress exposure outside
class, we found PM ¼ .17 for relatedness with students and PM ¼ .33
for competence.
Turning to emotional exhaustion as an outcome, we found a
statistically signiﬁcant indirect effect of stress exposure in class
(B ¼ 0.06, p < .001) and outside class (B ¼ 0.03, p ¼ .01) on
emotional exhaustion (Table 3). There was a statistically signiﬁcant
speciﬁc indirect effect of the need for competence (in class:
B ¼ 0.05, p < .001, outside class: B ¼ 0.03, p < .001), which in turn
predicted emotional exhaustion (B ¼ 0.34, p < .001). Again, this
was a partial mediation because the direct effects revealed statis-
tically signiﬁcant links between stress exposure in class (B ¼ 0.06,
p ¼ .004) and outside class (B ¼ 0.08, p < .001) with emotional
exhaustion. Thus, our ﬁnding that teachers reported more
emotional exhaustion on days when they were exposed to more
stress can partly be explained by the fact that stress exposure is
related to less satisfaction of the need for competence. We found
PM¼ .42 for stress exposure in class and PM¼ .25 for stress exposure
outside class. We modeled possible co-moderations for all of the
indirect effects but they were not statistically signiﬁcant and were
only of modest size (.00  jrj  .40). Moreover, to control for
possible time effects across the two weeks, we ran two additional
analyses, in which we included either a linear time trend or four
dummy variables coding the day of the week. The results were
almost identical.
3.4. Inter-individual differences regarding daily processes
Our third research question explored whether teachers differ in
the daily processes that affect their well-being. To get an impres-
sion of the range of the slopes, we calculated prediction intervals
(PI95; Snijders & Bosker, 2012). These were based on the assump-
tion that the slopes are normally distributed and, thus, that 95% of
the slopes would lie within 1.96 standard deviations of the mean
slope. Signiﬁcant slope variance was found for the relations be-
tween stress exposure outside class and the need for competence
(PI95 ¼ (0.25; 0.04), SD ¼ 0.05, c2diff ¼ 14.08, Ddf ¼ 5, p ¼ .02),
work enthusiasm (PI95 ¼ (0.22; 0.06), SD ¼ 0.07, c2diff ¼ 16.08,
Ddf ¼ 7, p ¼ .02), and emotional exhaustion (PI95 ¼ (0.08; 0.25),
SD ¼ 0.08, c2diff ¼ 15.48, Ddf ¼ 7, p ¼ .03). Additionally, there was
signiﬁcant variance in the association between emotional exhaus-
tion and relatedness with students (PI95 ¼ (0.39; 0.29), SD ¼ 0.17,
c2diff ¼ 11.65, Ddf ¼ 5, p ¼ .04) and with colleagues (PI95 ¼ (0.39;, and occupational well-being.
5 6 7 8 9 10 11
.09 .00 ¡.35 ¡.06 ¡.34 ¡.41 .24
¡.19 .02 .27 .05 .28 .34 ¡.19
.06 .06 ¡.41 .06 ¡.35 ¡.40 .24
¡.80 .74 ¡.11 ¡.23 ¡.21 ¡.23 .30
¡.20 .13 .14 .19 .20 ¡.19
.04 ¡.23 ¡.15 ¡.17 .31
.21 .62 .58 ¡.31
.26 .13 ¡.13
.61 ¡.44
¡.50
re signiﬁcant at p < .05.
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Fig. 2. Within-subject mediation model with stress exposure in class and outside class as predictors, the basic needs for relatedness with students, relatedness with colleagues, and
competence as mediators, and work enthusiasm as well as emotional exhaustion as outcomes. The unstandardized multilevel regression coefﬁcients are displayed and the cor-
responding standard deviations of the random slopes are in parentheses. For the sake of clarity, correlated residuals for the mediator variables and the outcome variables are not
displayed. Paths regarding the indirect effects are highlighted. Coefﬁcients in bold are signiﬁcant at p < 0.05.
Table 3
Total effects, indirect effects, and direct effects for the within-subject mediation
models.
Enthusiasm Exhaustion
B SE B SE
Stress exposure in class
Total effect ¡0.21 0.02 0.12 0.02
Total indirect effect ¡0.11 0.02 0.06 0.01
Speciﬁc indirect effects
via students ¡0.06 0.01 0.01 0.01
via colleagues 0.00 0.01 0.00 0.01
via competence ¡0.06 0.01 0.05 0.01
Direct effect ¡0.11 0.02 0.06 0.02
Stress exposure outside class
Total effect ¡0.12 0.02 0.12 0.01
Total indirect effect ¡0.04 0.02 0.03 0.01
Speciﬁc indirect effects
via students ¡0.02 0.01 0.00 0.01
via colleagues 0.01 0.01 0.00 0.01
via competence ¡0.04 0.01 0.03 0.01
Direct effect ¡0.08 0.01 0.08 0.02
R2 .48 .43
Note. The unstandardized (B) coefﬁcients are displayed. Coefﬁcients in bold are
signiﬁcant at p < .05.
K. Aldrup et al. / Learning and Instruction xxx (2016) 1e10 70.43), SD ¼ 0.21, c2diff ¼ 19.46, Ddf ¼ 5, p ¼ .002). Next, we speciﬁed
cross-level interactions to explore whether years of job experience
could explain these inter-individual differences. Job experiencewas
a statistically signiﬁcant moderator of the relationship between
emotional exhaustion and fulﬁllment of the need for relatedness
with students (B ¼ 0.05, p ¼ .05, R2Slope ¼ 0.13): The least experi-
enced teachers reported more emotional exhaustion on days on
which they did not feel related with their students (see Fig. 3). Job
experience explained 13% of the slope variance, indicating aPlease cite this article in press as: Aldrup, K., et al., Does basic need satis
diary study among beginning teachers, Learning and Instruction (2016), hmedium effect (Cohen, 1988).
4. Discussion
The main goal of the present diary study was to investigate
whether satisfaction of the basic psychological needs (Ryan & Deci,
2000) can explain the link between teachers' daily stress exposure
and their occupational well-being. We focused on the needs for
competence, relatedness with students, and relatedness with col-
leagues to see how these needs contribute to occupational well-
being as indicated by work enthusiasm and emotional exhaus-
tion. Moreover, inter-individual differences regarding these daily
processes were examined.
Our results show that daily stress exposure in class and outside
class is negatively associated with teachers' well-being. This rela-
tionship could be explained by the fact that stress exposure inhibits
satisfaction of the basic psychological needs, whichdin turn
dimpairs well-being: Emotional exhaustion was higher when
teachers felt less competent, and work enthusiasm was higher
when teachers felt more related to their students and more
competent. Relatedness with colleagues played a subordinate role.
Additionally, teachers differed regarding these relations: The least
experienced teachers appeared to be more prone to emotional
exhaustion when their need for relatedness with students was not
satisﬁed.
4.1. The relationship between daily stress exposure and teachers'
well-being
Previous research has often linked teachers' stress exposure to
occupational well-being (e.g., Hakanen et al., 2006; Klusmann et al.,
2008a). While most of the studies so far have dealt with the
question of which teachers have lower overall well-being, wefaction mediate the link between stress exposure and well-being? A
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Fig. 3. Plot of the moderating effect of the Level 2 variable years of job experience on the relationship between the Level 1 variables emotional exhaustion and the basic need for
relatedness with students.
K. Aldrup et al. / Learning and Instruction xxx (2016) 1e108considered daily intra-individual variations in teachers' stress
exposure and well-being. Thereby, we found strong day-to-day
ﬂuctuations in teachers' daily experiences and also found that
these ﬂuctuations were immediately reﬂected in their well-being.
Our results support our ﬁrst assumption and show that, on days
when teachers are exposed to more stress in class or outside class,
they experience more emotional exhaustion and less work enthu-
siasm than on their average day. This is in accordance with
Almeida's stress model (Almeida, 2005). In line with our assump-
tions, stress exposure in class and work enthusiasm were most
closely associated. This is not surprising considering the fact that
wanting to teach children is a core motivation to choose this pro-
fession (Watt & Richardson, 2007). Surprisingly, emotional
exhaustion was linked to stress exposure in class and stress expo-
sure outside class to a similar degree. This indicates that activities
such as lesson preparation or interactionwith colleagues are just as
important in explaining teachers' emotional exhaustion as their
daily experience in class.4.2. The basic psychological needs as a mediator
The superordinate objective of the present study was to inves-
tigate the psychological mechanisms that explain the relationship
between teachers' daily stress exposure and their occupational
well-being. Drawing on self-determination theory (Ryan & Deci,
2000), we suggested that daily stress exposure might affect well-
being because it impairs satisfaction of the basic psychological
needs for competence, relatedness with students, and relatedness
with colleagues. In particular, the needs for competence and
relatedness with students were expected to be closely associated
with teachers' well-being. Our results mostly support these as-
sumptions and underpin previous studies that have suggested basic
need satisfaction as a mediator (e.g., Bartholomew et al., 2014). The
needs for competence and for relatedness with students partially
mediated the relationship between stress exposure and work
enthusiasm. Regarding emotional exhaustion, the need for
competence turned out to be the only mediator. Consequently, the
reason for why social interactions with students are rewarding and
demanding at the same time is that they not only reconﬁrm orPlease cite this article in press as: Aldrup, K., et al., Does basic need satis
diary study among beginning teachers, Learning and Instruction (2016), hdamage one's sense of professional competence, but that they also
foster or diminish the feeling of being personally connected with
one's students. However, more variables need to be taken into ac-
count in future research, e.g., considering the emotions that are
evoked by stress exposure might add to a more complete picture
(Chang, 2009). Interestingly, and in line with the job demands-
resources model (Demerouti et al., 2001), the processes that
inﬂuenced the positive and the negative dimension of occupational
well-being differed.
Looking at the role of teachers' relatedness with colleagues, our
ﬁndings may appear somewhat contradictory to previous ﬁndings
about colleagues as a source of teacher stress and social support
(Pomaki et al., 2010; Skaalvik & Skaalvik, 2011). However, in
contrast to other studies, we did not investigate teacher-colleague
interactions as a stressor or resource, but rather looked at the
psychological mechanisms that might link this common stressor
and resource to teachers' occupational well-being. Our ﬁndings
indicate that feeling related to colleagues may not be an important
mediator, particularly when compared to the needs for relatedness
with students and competence. This is also consistent with the
study of Klassen et al. (2012).4.3. Inter-individual differences regarding daily processes
Based on the assumption that stress exposure affects people's
well-being differently depending on certain person variables
(Almeida, 2005), our third research question aimed to ﬁnd out
whether there were inter-individual differences regarding the re-
lations in our model. Our hypothesis that there would be sub-
stantial inter-individual variation was conﬁrmed. Job experience
explained some of this variation: The least experienced teachers
were particularly prone to feeling more emotional exhaustion
when the need for relatedness with students was not satisﬁed.4.4. Limitations
To the best of our knowledge, this is the ﬁrst diary study to
investigate the role that the basic needs for competence, related-
ness with students, and relatedness with colleagues play as afaction mediate the link between stress exposure and well-being? A
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K. Aldrup et al. / Learning and Instruction xxx (2016) 1e10 9mediator between daily stress exposure and occupational well-
being among teachers, as well as the inter-individual differences
regarding the daily stress process. Nonetheless, there are some
limitations that should be mentioned. First, our study focused on
beginning teachers because the career entrance is often seen as a
particularly important, but stressful phase in teachers' lives
(Huberman, 1989). Due to this, our sample is not representative of
the teacher population; the relationships between the variables
under study may be different in other samples. In addition, there
was some variation regarding the number of times each teacher
participated and we cannot be sure that the data are missing
completely at random. Second, we only used self-report measures,
possibly evoking common method bias. The use of objective in-
dicators of occupational well-being could provide a more detailed
picture in future studies. Moreover, our instruments were quite
brief in order to avoid fatigue among the participants. Conse-
quently, one cannot rule out that the underlying constructs were
not fully captured. Future research could avoid this shortcoming
and gain deeper insights into the daily processes by additionally
including open questions on basic need satisfaction and well-being
on some days. Finally, we had no information about the teachers'
general well-being at the beginning of the working day. In future
research, this should be controlled for because teachers' daily stress
exposuremay not only be a predictor of well-being at the end of the
day, but also a function of their general well-being at the start of the
day.
4.5. Conclusions and implications
Our results indicate that work-related stress exposure is linked
to beginning teachers' occupational well-being because it is asso-
ciated with their need for competence and, most importantly, with
their need for relatedness with students. This supports recent
theoretical and empirical research that emphasizes teachers' need
for interpersonal relationships with their students, which is a topic
that has largely been neglected in research up until now. Our
ﬁndings are of focal interest for teacher education and the design of
interventions to improve (beginning) teachers' occupational well-
being. For example, educators at the pre-service level could foster
teachers' awareness of their basic psychological needs, which could
help teachers to understand why certain events evoke certain re-
actions. Particularly, at the start of a career in teaching, critically
reﬂecting on the need for relatedness with students may be useful.
To facilitate stress prevention, it could also prove worthwhile to
train teacher competencies that are conducive to the satisfaction of
both the needs for relatedness with students and competence.
More research is needed in this regard, but one promising approach
could be the study of socio-emotional competencies. For instance,
socially and emotionally competent teachers have high social
awareness and are able to manage their emotions and those of
others (Jennings & Greenberg, 2009). This enables them to build
strong and supportive relationships, to regulate their emotions in
challenging situations, and to set boundaries effectively. Multiple
interventions are available to enhance these skills at the in-service
level in order to promote positive teacher-student relationships
and teachers' well-being (e.g., Brackett & Katulak, 2006; Roeser
et al., 2013; Spilt, Koomen, Thijs, & van der Leij, 2012). These pro-
grams help teachers to become aware of and understand their
emotional reactions so that reﬂection on their basic psychological
needs could easily be integrated as a further valuable component.
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